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DESCRIPTION 



ELECTRONIC MONEY SYSTEM AND ELECTRONIC MONEY TERMINAL 
Technical Field 

The present invention relates to an electronic money system and 
electronic money terminal. It is preferably applied to electronic 
money systems and electronic money terminals that use information cards 
storing amount data on them. 

Background Art 

Conventionally, when a user uses a cash card or credit card issued 
by a bank, credit company, or the like at a store where a card terminal 
that accepts the card has been installed, the clerk at the store makes 
the card terminal read the card number stored on the magnetic stripe 
of the card and enters the transaction amount. 

At this time, the card terminal connects to a communication line 
and sends information such as the card number and transaction amount 
to the management computer at the bank or credit company. The 
management computer at the bank or credit company manages such 
information as whether the card has been expired, whether the credit 
limit has been reached, and whether the card has been reported lost, 
and determines whether the card can be used, based on the card-number 
and payment-amount information received from the card terminal via the 
communication line. If it is determined that the card can be used, 
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the management computer at the bank or credit company returns usage 
permission information to the sender card terminal while performing 
a procedure for debiting the transaction amount from the specified 
account of the card. 

There is a problem with a system that employs such cash cards or 
credit cards: each time the user uses his/her card, the card terminal 
must send a request for approval to use the card to the management 
computer at the bank or credit company, creating a need to connect to 
a communication line and thus complicating the processing of card 
transactions . 

If a user wants to use an installment payment plan via credit "card, 
he/she makes an arrangement for direct debit with the credit company 
and the credit company automatically debits the fixed amount decided 
by the arrangement from the user's account on a fixed day every month. 
Therefore, the user must decide the amount of each installment in advance 
and it is difficult for him/her to decide the amount freely when making 
each payment . 

Disclosure of the Invention 

The present invention has been made in view of the above problems 
and intends to offer an electronic money system and electronic money 
terminal that allow the user who uses an installment payment plan to 
decide the amount each time he/she makes a payment. 

To solve this problem, the present invention accumulates the amount 
data equivalent to consumption as data on the transaction history of 
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installment payments, receives part or all of the accumulated 
installment balance as an installment amount, subtracts the received 
installment amount from the installment balance to determine a new 
balance, and thereby allows the user to pay any part of the installment 
balance as an installment amount. 

Brief Description of the Drawings 

Figure 1 is a block diagram showing the general configuration of 
the electronic money system according to the present invention. 

Figure 2 is a block diagram showing the configuration of an 
electronic money management block. 

Figure 3 is a block diagram showing the configuration of a security 
server. 

Figure 4 is a block diagram showing the configuration of an 
integrated server. 

Figure 5 is a schematic perspective view showing the configuration 
of an information card. 

Figure 6 is a block diagram showing the configuration of the 
information card. 

Figure 7 is a schematic view showing the data written into the 
information card. 

Figure 8 is a perspective view showing the appearance of a deposit 
terminal . 

Figure 9 is a block diagram showing the configuration of the deposit 
terminal . 
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Figure 10 is a flow chart showing the deposit /payment procedure 
on the deposit terminal. 

Figure 11 is a schematic view showing a display example on the 
deposit terminal. 

Figure 12 is a perspective view showing the appearance of an 
electronic money terminal. 

Figure 13 is a block diagram showing the configuration of the 
electronic money terminal. 

Figure 14 is a flow chart showing an information card transaction 
procedure on the electronic money terminal. 

Figure 15 is a schematic view showing the structure of electronic 
money log data. 

Figure 16 is a schematic block diagram showing the flow of 
electronic money log data. 

Figure 17 is a flow chart showing the segregating procedure of 
log data. 

Figure 18 is a flow chart showing the account settlement procedure 
by the electronic money management block. 

Figure 19 is a flow chart showing the procedure for receiving a 
payment . 

Figure 20 is a schematic view showing a display example orTthe 
deposit terminal. 

Figure 21 is a flow chart showing the card loss handling procedure 
on the integrated server. 
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Figure 22 is a schematic view showing the content of negative list 

data. 

Figure 23 is a flow chart showing the procedures for suspending 
and disabling a lost card on the electronic money terminal. 

Figure 24 is a block diagram showing the configuration of the 
electronic money system according to another embodiment. 

Figure 25 is a block diagram showing the configuration of a portable 
telephone according to the other embodiment. 

Figure 2 6 is a block diagram showing the configuration of the 
electronic money management block according to the other embodiment. 

Best Mode for Carrying Out the Invention 

An embodiment of the present invention will be described below 
with reference to the drawings. 

(1) Configuration of the electronic money system 

Figure 1 generally shows the electronic money system 1 which 
comprises an electronic money management block 10 that issues IC cards 
50, manages electronic money, and settles accounts; deposit terminals 
21 x that put electronic money (amount data) into the IC cards 50; an 
electronic money terminal 25 x at each store 3 that receives payments 
from users through the IC cards 50 into which the electronic money has 
been put; vending machines 19 x for users to buy goods using the IC card 
50; and a vending machine server 18 that receives and accumulates the 
transaction histories (transaction amounts, dates and times, etc.) of 
the IC cards 50 from the vending machines 19 x . There are multiple 
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deposit terminals 21 x/ electronic money terminals 25 x , and vending 
machines 19 x . 

As shown in Figure 2, in the electronic money management block 
10, various servers (security server 11, electronic money server 13, 
issue-data server 14, issuing device 15, integrated server 16, access 
server 17, and vending machine server 18) are connected to the data 
bus BUS1 that forms a first LAN (local area network) and various 
terminals (deposit terminals 21 1 to 21 n , electronic money terminals 25 1 
to 25 n , and vending machines 19 x to 19 n ) are connected to the data bus 
BUS2 that forms a second LAN. The first LAN and second LAN are connected 
through the access server 17. 

In the electronic money management block 10, the security server 
11 comprises a CPU 11A that operates according to an operation program 
stored in a storage portion 11B, as shown in Figure 3. For data exchange 
between the integrated server 16 and other terminals or servers, the 
CPU 11A enters, through a communications portion 11H, the data to be 
exchanged, performs encryption using a proper encryption key, and 
carries out authentication of the communication partner via a mutual 
authentication portion 11C. 

As shown in Figure 4, the integrated server 16 comprises a CPU 
16A that operates according to an operation program stored in a storage 
portion 16B. It captures the transaction history information such as 
the amount data entered through the deposit terminals 21 1 to 21 n and 
the transaction histories ( IC card numbers, transaction amounts, dates 
and times, etc.) of the IC cards 50 accumulated in the respective 
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electronic money terminals 25 1 to 25 n from a communications portion 16H 
through the second. LAN, access server 17, first LAN, and security server 
11, and stores them in a database 16C through a data bus BUS 1 6 . 

Also, the integrated server 16 has been designed to store the data, 
supplied by the management computer 100 at the bank or credit company, 
about the amounts debited automatically from users ' specified accounts, 
in the database 16C through the electronic money server 13. 

The electronic money server 13 exchanges data with the external 
computer 100 at the bank or credit company through an appropriate 
communication line and settles accounts, for example, once a month, 
based on various electronic money information stored in the database 
16C of the integrated server 16. 

The issue server 14 registers the combination of the IC card number 
of the IC card 50 issued by the issuing device 15 and the credit card 
number of the user who possesses the IC card 50 in a database. 

The vending machine server 18 accumulates the transaction 
histories (transaction amounts, dates and times, etc.) of the IC cards 
50 received from vending machines 19 1 to 19 n and stores them in the 
database 16C of the integrated server 16 through the second LAN, access 
server 17, first LAN, and security server 11, for example, once a day. 

In this electronic money system 1, the issuing device 15 in the 
electronic money management block 10 issues contactless read/write IC 
(integrated circuit) cards 50 and distributes them to users through 
issue counters 2 (Figure 1) at tenant companies. The IC card 50 has 
a memory and each IC card stores a unique IC card number in its memory. 
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Thus, the IC card 50 is a batteryless IC card that does not have 
a battery for power supply, as shown in Figures 5 and 6. It comprises 
a coiled loop antenna 52 for receiving the electromagnetic waves emitted 
by a data reader/writer 60 and converting them into electrical signals, 
modulation/demodulation circuit 53 for modulating send data or 
demodulating receive data, and control portion 54 for analyzing receive 
data and generating send data, all of which are mounted, for example, 
on a planar board 55. 

The IC card 50 receives, with the loop antenna 52, the 
electromagnetic waves emitted by the data reader/writer 60 and sends 
them to the modulation/demodulation circuit 53 as modulated waves": The 
modulation/demodulation circuit 53 demodulates the modulated waves and 
supplies them to the signal processing circuit 54 as send data Dl sent 
by the data reader/writer 60. 

The signal processing circuit 54 incorporates a control portion 
59 consisting of a hard logic circuit or CPU (central processing unit) 
and memory portion consisting of a ROM (read only memory) 57 and RAM 
(random access memory) 58. The control portion 59 analyzes the send 
data Dl on the RAM 58 according to a program written on the ROM 57, 
reads various data D2 about electronic money stored in the RAM 58, based 
on the analyzed data Dl, and sends out the data D2 to the 
modulation/demodulation circuit 53, which then modulates the data D2 
and emits it as electromagnetic waves to the data reader/writer 60 
through the loop antenna 52 (Figure 5) . 



- 8 - 



The modulation/demodulation circuit 53 incorporates a power supply 
circuit for converting the energy of electromagnetic waves into a stable 
direct-current power supply. It has been designed to generate a 
direct-current power supply DC1 using the power supply circuit, based 
on the electromagnetic waves emitted by the data reader/writer 60 and 
received by the loop antenna 52, supply it to the control portion 59, 
supply the clock signal CLK1 generated based on the received 
electromagnetic waves to the control portion 54, and receive control 
signals CTL1 for various types of control from the control portion 54. 

The data reader/writer 60 inputs the various send data supplied 
through data bus BUS into a modulation/demodulation circuit 61." Then 
the modulation/demodulation circuit 61 modulates the send data using 
a carrier in an appropriate frequency band that can emit them efficiently 
as electromagnetic waves, and emits them as electromagnetic waves 
through a loop antenna 62. 

Also, the data reader/writer 60 receives, with the loop antenna 
62, the electromagnetic waves emitted by the IC card 50 and supplies 
them as modulated waves to the modulation/demodulation circuit 61 . 
Then the modulation/demodulation circuit 61 demodulates the modulated 
waves and supplies them as the data sent from the IC card 50 to a signal 
processing portion (not shown) via the data bus BUS. 

The RAM 58 of the IC card 50 has been designed to store various 
electronic money information, which is stored in a plurality of files 
managed as a directory. In other words, the RAM 58 of the IC card 50 
stores control information D10 consisting of the IC card number Dll, 
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file and directory definition information D12, and a file access key 
D13, as shown in Figure 7A, which are higher-order information in the 
directory structure, as well as electronic money information D20, as 
shown in Figure 7B, which is lower-order information in the directory 
structure. As the electronic money information D20, the following data 
is written into each file: balance data D22 which represents electronic 
money balance, electronic money log data D23 which represents the 
transaction history of the electronic money, a Credit Card flag 
(described later) D24 which specifies in advance at the time of the 
distribution of the IC card 50 whether the shortfall can be charged 
to a credit card account if the balance data D22 is insufficient for 
a transaction amount during IC-card 50 shopping, other user information 
(employee number and entrance/exit data) D25, a Negative flag D26 
described later, and an Installment Buying flag D27 which specifies 
at the time of the distribution of the IC card 50 whether the user can 
select payment in installments when he/she uses the IC card 50 for 
shopping. 

The user supplied with such an IC card 50 enters the amount data 
(electronic money) for a desired amount of cash into the IC card 50 
on the deposit terminal 21 x shown in Figure 1, using cash, a cash card, 
or a credit card. As shown in Figure 8, the deposit terminal 21 x 
comprises, on its exterior, a card communications portion 21D (which 
has the same configuration as the loop antenna 62 and 
modulation/demodulation circuit 61 in Figure 5) for contactless data 
exchange with the IC card 50, credit card communications portion 21E 
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for reading data from the magnetic stripes of cash cards and credit 
cards 40, cash deposit portion 21J for depositing cash, touch panel 
21T that combines a display portion 21F and operating portion 21G, and 
receipt output portion 211 that outputs receipts or deposit slips. 

The methods of entering amount data (electronic money) into the 
IC card 50 on the deposit terminal 21 x include the method in which the 
user deposits cash into the cash deposit portion 211 of the deposit 
terminal 21 x , which then writes the amount data equivalent to the 
deposited cash into the RAM 58 of the IC card 50, and the method in 
which the user inserts a cash card issued by a bank or credit card issued 
by a credit company into the credit card communications portion 2 IE 
and specifies a desired amount through the operating portion 21G in 
order for the deposit terminal 21 x to transfer the specified amount data 
to the IC card 50 from the specified account of the cash card or credit 
card. Incidentally, the term "cash card" herein means a card for using 
bank deposits and the term "credit card" herein means a card issued 
by a credit company to extend a certain amount of loans to the user. 

As shown in Figure 9, in the deposit terminal 21 x , a CPU 21A has 
been designed to perform the deposit/payment procedure shown in Figure 
10 according to a program stored in a storage portion 2 IB. As the user 
brings his/her IC card 50 close to the card communications portion 21D 
and starts a deposit/payment operation through the operating portion 
21G, the CPU 21A starts the deposit /payment procedure in Step SP10 shown 
in Figure 10 and determines in Step SP11 whether the user wants deposit 
processing for entering amount data (electronic money) into the IC card 
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50 or payment processing for making installment payments described 
later. In so doing, the CPU 21A of the deposit terminal 21 x displays 
selection screen for the user to select between deposit and payment, 
as shown in Figure 11A, on the touch panel 2 IT. The user makes a 
selection by pressing a Deposit selection key 21T X or Payment selection 
key 21T 2 . Incidentally, the touch panel 21T has been designed to remind 
the user of payments by displaying the fixed days, the pay days of 
installments . 

Based on the user's selection, the CPU 21A of the deposit terminal 
21 x decides between deposit processing and payment processing in Step 
SP11. If the user selects payment processing, the CPU 21A goes to Step 
SP80 and runs the process of receiving a payment described later. 

On the other hand, if the user selects deposit processing, the 
CPU 21A goes to Step SP12, reads out information such as the card number 
from the IC card 50, and waits for the user to enter the deposit method 
via the touch panel 21T. 

The CPU 21A displays a Cash selection key 21T 1X and Cash Card/Credit 
Card selection key 21T 12 on the touch panel 21T for selecting between 
cash and a cash card or credit card as shown in Figure 11B and the user 
makes a selection by pressing the desired key. 

If the user specifies cash deposit, the CPU 21A opens the lid of 
the cash deposit portion 21J and waits for the user to deposit cash. 
As the user deposits cash in the cash deposit portion 21J, the CPU 21A 
counts the amount of the deposited cash and displays the result of 
counting 21T 21 on the touch panel 21T as shown in Figure lie. If the 
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result of counting 21T 21 is correct, the user indicates it to the CPU 
21A by pressing a Confirm key 21T 2 2 displayed on the touch panel 21T. 
If result of counting is wrong, the user indicates it by pressing a 
Return key 21T 23 displayed on the touch panel 21T. 

If the user presses the Confirm key 21T 2 2, the CPU 21A goes to Step 
SP13 that follows Step 12, but if the user presses the Return key 21T 2 3, 
the CPU 21A returns the cash to the cash deposit portion 21J and stops 
deposit processing. 

If the user specifies the deposit method using a cash card or credit 
card 40 in Step SP12, the CPU 21A prompts the user to insert a cash 
card or credit card 40 into the credit card communications portion 21E 
by displaying an instruction 21T 31 to insert a card on the touch panel 
21T as shown in Fig 11D and displays numeric keys 21T 41 on the touch 
panel 21T as shown in Fig HE in order for the user to enter the desired 
amount . 

If the deposit method specified by the user is a cash deposit, 
the CPU 21A goes to Step SP18 from Step SP13. At the same time, it 
sends the amount of the cash deposited by the user in the cash deposit 
portion 21J to the IC card 50 through the card communications portion 
21D and sends and stores the amount data equivalent to this cash to 
the integrated server 16 in the electronic money management block 10 
through a communications portion 21H. Consequently, the control 
portion 50 of the IC card 50 updates the balance data D22 (Figure 7B) 
that represent the balance of this electronic money by adding the amount 
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data received from the deposit terminal 21 x to the electronic money 
remaining in the RAM 58. 

On the other hand, if the user specifies the deposit method based 
on a cash card or credit card 40, the CPU 21A moves from Step SP13 to 
Step SP14, reads out the credit card number from the magnetic stripes 
of the cash card or credit card 40 inserted into the credit card 
communications portion 21E, and sends it together with the personal 
identification number of the cash card or credit card 40 entered by 
the user through the operating portion 21G, a reguest for the use of 
the cash card or credit card 40, and the amount to be used, to the 
electronic money management block 10 (Figure 1} through the 
communications portion 21H. At this time, the mutual authentication 
portion 21C of the deposit terminal 21 x determines whether the party 
the CPU 21A is communicating with is the legitimate communication 
partner . 

Then the electronic money management block 10 sends, through a 
communication line, the credit card number, user-entered personal 
identification number, request for the use of the cash card or credit 
card 40, and amount to be used, received from the deposit terminal 21 x , 
to the management computer 100 at the bank or credit company that manages 
cash cards or credit cards. 

The management computer 100 at the bank or credit company manages 
the cash card numbers or credit card numbers and legitimate personal 
identification numbers of the cash cards and credit cards possessed 
by users. It accepts the request for the use of the credit card if 
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the combination of the credit card number and user-entered personal 
identification number sent by the electronic money management block 
10 is a legitimate combination. 

The management computer 100 at the bank or credit company 
determines whether the card is valid, based on the balance in the account 
specified by the cash card number or credit card number received from 
the electronic money management block 10, the expiration date of the 
cash card or credit card 40, any loss report, etc. 

If the specified amount is left in the specified account and the 
cash card or credit card 40 is valid, the management computer 100 at 
the bank or credit company approves the use of this amount, notifies 
the electronic money management block 10 to that effect, and transfers 
this amount from the specified account to the integrated server 16 of 
the electronic money management block 10. On the other hand, if the 
balance in the specified account is not enough to cover the specified 
amount or if the use of the card is not approved due to the expiration 
date of the cash card or credit card 40, a reported loss or for other 
reasons, the management computer 100 at the bank or credit company does 
not approve the use of this amount and notifies the electronic money 
management block 10 to that effect. 

The electronic money management block 10 sends the decision of 
approval or disapproval to the deposit terminal 21 x and the CPU 21A of 
the deposit terminal 21 x receives it via the communications portion 21H 
in Step SP15 in Figure 10. 
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If the decision is approval, the CPU 21A moves prom Step SP16 to 
Step SP18 and sends the amount specified by the user to the IC card 
50. Consequently, the control portion 50 of the IC card 50 updates 
the balance data D22 (Figure 7B) that represent the balance of this 
electronic money by adding the amount data received from the deposit 
terminal 21 x to the electronic money remaining in the RAM 58. 

The CPU 21A prints out the receipt of the transaction from the 
receipt output portion 211 and finishes the deposit procedure in Step 
SP19. 

If the decision received in Step SP15 is disapproval, the CPU 21A 
moves prom Step SP16 to Step SP17, displays in the display portion 21F 
of the touch panel 21T a message stating that the cash card or credit 
card 40 inserted into the credit card communications portion 21E by 
the user is invalid, and finishes the deposit procedure in Step SP19. 

Thus, if the user enters desired amount data {electronic money) 
for the IC card 50 in cash, the amount data equivalent to the cash 
deposited is sent from the deposit terminal 21 x to the integrated server 
16 of the electronic money management block 10 and stored there. If 
the user enters desired amount data (electronic money) for the IC card 
50 using a cash card or credit card 40, the management computer 100 
at the bank or credit company sends the amount data equivalent to the 
amount data (electronic money) entered for the IC card 50, from the 
account specified for the cash card or credit card 40 to the electronic 
money management block 10 and stores it in the integrated server 16. 
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Consequently, the integrated server 16 of the electronic money 
management block 10 comes to retain the amount data equivalent to the 
amount of the electronic money entered in the IC card 50 (via cash 
deposits and via card-based deposits using a cash card or credit card) . 

In this way, the amount data (electronic money) the user desires 
is entered in the IC card 50 by various methods using cash or a cash 
card or credit card. Then the user can buy goods, etc. at stores using 
the IC card 50 containing the amount data. 

Stores are provided with an electronic money terminal 25 x {25 l to 
25 n ) connected with a POS (pointing on sale) resister. As shown in 
Figure 12, the electronic money terminal 2 5 x comprises a main unit 25 J 
operated by the clerk at the store where the electronic money terminal 
25 x has been installed and an IC card read/write portion 25K that exchange 
data with the IC card 50 in a contactless manner when the user brings 
the IC card 50 close to that portion. 

On the exterior of the main unit 25J is a touch panel that combines 
a display portion 25F and operating portion 25G which contains 
arithmetic keys 25G lf function keys 25G 2 , a 100-yen key 25G 3 , a 1000-yen 
key 25G 4 , etc. The function keys 25G 2 allow the operator to preset the 
prices of frequently used commodities. Then the clerk operating the 
main unit 25J can easily enter the prices when multiple commodities 
are purchased, by entering, for example, "Fl x 3 + F2 x 2" with function 
keys 25G 2 and arithmetic keys 25G L . Incidentally, the 100-yen key 25G 3 
and 1000-yen key 25G 4 are used by the clerk when entering the prices 
of commodities with numeric keys of the arithmetic keys 25G X . 
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The IC card read/write portion 25K comprises,, on its exterior, 
a card communications portion 21D (with the same configuration as the 
loop antenna 62 and modulation/demodulation circuit 61 in Figure 5) 
that exchanges data with the IC card 50 in a contactless manner and 
a display portion 25L that displays the content of transactions. The 
electronic money terminal 25 x has been designed to determine that the 
user has the intension to use his/her IC card 50 (i.e., intension of 
consumption) when the user holds it over (holds close to) the IC card 
read/write portion 25K of the electronic money terminal 25 x . 

The display portion 25L comprises a sales total display portion 
25L X that displays the sales total entered by the clerk from the operating 
portion 25G on the main unit 25J, balance due display portion 25L 2 that 
displays the balance due if there is not sufficient balance in the IC 
card 50, and a balance display portion 25L 3 that displays the electronic 
money remaining in the IC card 50 after a given use of the IC card 50. 

As shown in Figure 13, the CPU 25A of the electronic money terminal 
25 x has been designed to perform the IC card transaction procedure shown 
in Figure 14 according to a program stored in a storage portion 25B. 
As the user brings his/her IC card 50 close to the card communications 
portion 25D of the IC card read/write portion 25K and the clerk starts 
a transaction from the operating portion 25G of the main unit 25J, the 
CPU 25A enters the IC card transaction procedure in Step SP20 shown 
in Figure 14 and then determines in Step SP21 whether the user wants 
to use payment in electronic money or payment in installments. That 
is, the clerk selects either an electronic money transaction or 



- 18 - 



installment transaction by operating a Payment Method selection key, 
one of the function keys 25G 2 on the operating portion 25G according 
to the payment method the user wants, and then the CPU 25A determines 
the payment method according to the clerk's selection. 

If the specified payment method is payment in electronic money, 
the CPU 2 5A moves to Step SP22, reads out the card number and other 
information as well as past transaction history data from the IC card 
50, and waits for the clerk to input the sales total from the operating 
portion 25G. 

Incidentally, the CPU 25A has been designed to read from the IC 
card 50 whether the Negative flag D26 (Figure 7B) is on, and to reject 
the IC card 50 if the flag is on. Details of the Negative flag D26 
will be described later. 

When the clerk enters the prices of commodities via the operating 
portion 25G, the CPU 25A goes to the next step SP23, subtracts the sales 
total from the balance data D22 (Figure 7B) stored in the RAM 58 of 
the IC card 50, and stores the subtracted transaction amount of 
electronic money together with the card number and transaction 
date/time information of the IC card 50 in the electronic money 
transaction amount storage area in the storage portion 25B of the 
electronic money terminal 25 x . Incidentally, the transaction 
date/time is detected by a timer 25 T installed in the main unit 25J. 

If the spending is larger than the electronic money balance stored 
in the IC card 50, the CPU 25A displays the appropriate amounts in the 
display portion 25F and balance due display portion 25L 2 , moves from 
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Step SP24 to Step SP25, and reads the Credit Card flag stored in the 
IC card 50 (Figure 7B) . If it is set to Enabled, the CPU 25A goes to 
Step SP2 6 and stores the shortfall as a credit card transaction amount 
in the credit card transaction amount storage area in the storage portion 
of the electronic money terminal 25 x . 

Consequently, the amount taken in from the balance in the IC card 
50 is stored as electronic money transaction information together with 
the card number and transaction date/time information of the IC card 
50 in the storage portion 25B of the electronic money terminal 25 x while 
the amount consumed as the credit card transaction amount is stored 
as credit card transaction information together with the card number 
and transaction date/time information of the IC card 50 in the storage 
portion 25B of the electronic money terminal 25 x . 

Incidentally, when the IC card 50 is supplied to the user, the 
card number of the available credit card issued by the card company 
used by the user and the card number of the IC card 50 supplied to the 
user are registered with the issue-data server 14 (Figure 2) of the 
electronic money management block 1 0 and the Credit Card flag D24 ( Figure 
7B) in the RAM 58 of the IC card 50 is set to Enabled. Using the card 
number of the credit card, the electronic money management block 10 
checks the validity of the card periodically with the card company, 
based on the expiration date, any delay in payments, any reported theft 
or loss, etc. 

If the check shows that the credit card is invalid, the electronic 
money management block 10 sends the card number of the IC card 50 

- 20 - . 



possessed by the user under whose name the card number of the invalid 
credit card has been registered, together with a message that the credit 
card is invalid, to the electronic money terminal 25 x {25 1 to 25J . 
Consequently, when the IC card 50 is used, if the electronic money 
balance is insufficient, the electronic money terminal 25 x (25 L to 25J 
displays a message that the electronic money balance is insufficient 
on the display portions 25F and 25L instead of charging the shortfall 
to the credit card and sets the Credit Card flag in the memory of the 
IC card 50 to Disabled. 

If the Credit Card flag in the memory of the IC card 50 is changed 
to Disabled, the electronic money terminals 25 x {25 1 to 25 n ) consume 
only the electronic money deposited beforehand in the IC card 50. 
Therefore, the CPU 25A of the electronic money terminal 25 moves from 
Step SP25 to Step SP27 in Figure 14 and displays a message that the 
credit card is invalid on the display portions 25F and 25L. 

On the other hand, if payment in installments is selected in Step 
SP21 in Figure 13, the CPU 25A goes to Step SP100, reads out the card 
number and other information as well as past transaction history data 
from the IC card 50, and checks the status of the Negative flag D26. 
If the Negative flag D26 is on, the given IC card 50 is rejected. If 
the Negative flag D26 is off, the CPU 25A goes to Step SP101 that follows 
SP100 and checks the Installment Buying flag D27 described above with 
reference to Figure 7B. If the Installment Buying flag D27 is off, 
the CPU 25A displays information to the effect that no installment buying 
has been registered on the display portion 25F, returns to Step SP21 
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described above, and waits again for a payment method to be entered 
again . 

Incidentally, when the IC card 50 is supplied to the user, if the 
user wants an installment transaction, the issue-data server 14 (Figure 
2) of the electronic money management block 10 registers the card number 
of the given IC card 50 for installment buying in the database 16C of 
the integrated server 16. 

Therefore, if the Installment Buying flag D27 for the IC card 50 
is on, the CPU 25A goes to Step SP102 and waits for the clerk to enter 
a transaction amount. When the clerk enters the prices of commodities 
via the operating portion 25G, the CPU 25A goes to Step SP103 that follows 
SP102 and stores the sales total as the amount to be paid in installments 
together with the card number and transaction date/time information 
of the IC card 50 in the installment amount storage area in the storage 
portion 25B of the electronic money terminal 25 x . 

Consequently, the amount to be paid in installments is stored as 
installment transaction information together with the card number and 
transaction date/time information of the IC card 50 in the storage 
portion 25B of the electronic money terminal 25 x . In this case, the 
storage portion 25B operates as first accumulating means. 

Incidentally, when an installment transaction is used, the CPU 
25A of the electronic money terminal 25 x naturally does not update the 
balance data D22 (Figure 7B) stored in the RAM 58 of the IC card 50. 

When the sequence of processes for the IC card 50 transaction is 
complete, the CPU 25A of the electronic money terminal 25 goes to Step 
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SP28, writes the transaction history into the RAM 58 of the IC card 
50 as electronic money log data D23 (Figure 7B) , and finishes the IC 
card transaction procedure in Step SP29. 

Consequently, the storage portion 25B of the electronic money 
terminal 25 keeps records of the transaction amount charged to the 
electronic money deposited in the IC card 50 in advance and the 
transaction amount charged to the credit card in case of insufficient 
electronic money separately as the transaction history of the IC card 
50. Incidentally, the storage portion 25B stores the transaction 
dates/times and IC card number together with the transaction amounts 
as transaction history data. 

Regarding the electronic money log data D23 (Figure 7B) written 
into the RAM 58 of the IC card 50, 32-byte data consisting of 12 items, 
for example, constitutes one transaction history data block as shown 
in Figure 15A and the past 15 transaction history data blocks (15 times 
of use) are written cyclically. 

The transaction history data block contains Card Transaction 
information D23 x for identifying the communication data written into 
the block on the side of the IC card 50, Log Type information D23 2 that 
represents the use form (use form such as deposit or consumption; 
distinction between whether a payment is covered by the electronic money 
balance, totally or partially by a credit card, or by installments) 
of electronic money in this transaction history, Date/Time information 
D23 3 , Terminal Number information D23 4 for identifying the electronic 
money terminal 25 x used, Dealing Value (transaction amount) information 
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D23 5 in this transaction history, Key Version information D23 6 that 
represents the version of the encryption key used for the communication 
data exchanged in the IC card transaction, Balance Data information 
D23 7 that represents the electronic money balance remaining in the IC 
card after the transaction (use) , Terminal Transaction information D23 8 
for use by the electronic money terminal 25 x to identify the 
communication for this transaction (use) between the electronic money 
terminal 25 x and IC card 50, and Signature information D23 9 prepared 
using the key specified by the Key Version information D23 6 described 
above . 

In this way, the control portion 59 of the IC card 50 has been 
designed to form the electronic money log data D23 consisting of one 
transaction history block (Figure 15A) for each transaction . Regarding 
the transaction unit in this case, the transaction charged to the 
electronic money deposited in the IC card 50 in advance and the 
transaction charged to the credit card in case of insufficiency in the 
electronic money are treated as separate units (transaction histories) 
and a separate transaction history block is formed for each transaction 
unit . 

The electronic money log data D23 prepared each time the IC card 
50 is used, is accumulated in the storage portion 25B of the electronic 
money terminal 25 x in Steps SP23, SP26 and SP 103 of the IC card 
transaction procedure described above with reference to Figure 14 as 
well as written into the RAM 58 of the IC card 50 in Step SP28 described 
above with reference to Figure 14. 
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The CPU 25A of the electronic money terminal 25 writes card 
identification information D23A, shown in Figure 15B, for identifying 
the IC card 50 into the storage portion 25B, attaching it to the 
electronic money log data D23 (Figure 15A) . 

The card identification information D23A contains Card I Dm. D23Ai 
that represents the IC card used in the electronic money log data D23 
to which the card identification information 23A is attached, Terminal 
Transaction Flag D23A 2 that indicates whether the electronic money 
terminal 25 x into which the electronic money log data D23 is written 
is identical to the electronic money terminal 25 x where the electronic 
money log data D23 was prepared when the card was used, Key Version 
information D23A 3 that represents the version of the encryption key for 
the communication data used when this electronic money log data D23 
is written into the electronic money terminal 25 x , and Signature 
information D23A 4 prepared using the key specified by the Key Version 
information D23A 3 . 

Incidentally, at the time of the card use when this electronic 
money log data D23 is prepared, the CPU 25A of the electronic money 
terminal 25 x writes the electronic money log data D23 into the RAM 58 
of the IC card 50 as well as writes it into the storage portion 25B 
of the electronic money terminal 25 x by attaching to it the card 
identification information D23A. The IC card 50 contains electronic 
money log data D23 for the past 15 uses. Each time the IC card 50 is 
used anew, electronic money log data D23 is written together with the 
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card identification information D23A into the electronic money terminal 
25 x where this IC card 50 is used. 

Thus, the electronic money terminal 25 x has been designed to write 
the electronic money log data D23 of the past 15 uses into the storage 
portion 25B from the IC card 50 each time the IC card 50 is used. If 
the Terminal Number information D23 4 contained in the past electronic 
money log data D23 to be written turns out to be information that 
represents another electronic money terminal 25 x , the Terminal 
Transaction Flag D23A 2 of the card identification information D23A 
indicates that the electronic money log data D23 represents a 
transaction made on another electronic money terminal 25 x . This 
indication is used for account settlement in the electronic money 
management block 10. 

Incidentally, as shown in Figure 16, since the electronic money 
log data D23<li) to 023(15^, D23(l 2 ) to D23(15 2 ), D23(l n ) to D23(15 n ) 

of the past 15 uses stored in each IC card 50 (50^ 50 2/ 50 n ) are 

written into the electronic money terminal 25 x each time, the IC card 

50 (50-l, 50 2 , 50 n ) is used, if the same IC card 50 is used on the 

same electronic money terminal 25 x multiple times, the same electronic 
money log data D23 may be written into this electronic money terminal 
25 x multiple times . In that case, however, the CPU 25A of the electronic 
money terminal 25 discards the redundant electronic money log data D23, 
based on the Card Transaction S/N (A) information D23 1 in the electronic 
money log data D23 shown in Figure 15. 
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Consequently, when IC cards 50 (50 x , 50 2/ 50 n ) are used, one 

electronic money terminal 25 x stores, without redundancy, the 

electronic money log data D23 read from these IC cards 50 (50^ 50 2 , 

50 n ) in the past 15 uses and new electronic money log data D23 generated 
this time. 

Under this condition, the same electronic money log data D23 of 

each IC card 50 {50 lf 50 2/ 50J are stored in a plurality of 

electronic money terminals 25 x (25 lf 50 2 , 25 n ) . However, of the 

same electronic money log data D23 stored scatteringly in these 
electronic money terminals 25 x , the electronic money log data D23 stored 
in the electronic money terminal 25 x used for the transaction (use of 
the IC card) that produced this electronic money log data D23 is flagged 
with the Terminal Transaction Flag D23A 2 (Figure 15B) of card 
identification information D23A (Figure 15B) stored together with the 
electronic money log data D23. Of the electronic money log data D23 
gathered in the electronic money management block 10, only the 
electronic money log data D23 whose Terminal Transaction Flag has been 
set are used for account settlement. 

Thus, each electronic money terminal 25 x stores the amount, card 
number, and date/time information for each use of an IC card 50 as 
transaction history (electronic money log data D23) and the electronic 
money management block 10 captures, once a day, the transaction 
histories of the IC cards 50 stored in the electronic money terminals 
25 x (25 x to 25J . 
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Of the IC-card transaction history information (electronic money 
log data D23 and card identification information D23A) captured from 
the electronic money terminals 25 x (25 L to 25 n ) , the electronic money 
management block 10 totals the credit-card transaction information of 
each IC card 50 at regular intervals and sends the results together 
with the card number of the IC card 50 to the management computer 100 
at the bank or credit company, based on the credit card number registered 
in advance . 

Then the management computer at the bank or credit company debits 
the amount charged to the credit card from the user's account, sends 
it to the electronic money management block 10, and thereby accumulates 
it in the integrated server 16. 

Therefore, the amounts accumulated as the transaction amount of 
the credit card in case of an insufficient electronic money balance 
when the user uses his/her credit card 50 are debited collectively from 
the user's account by the management computer 100 at the bank or credit 
company and stored in the integrated server 16 of the electronic money 
management block 10. 

In this way, if the electronic money balance is insufficient when 
the user uses his/her IC card 10, by debiting the amounts charged to 
a credit card collectively later instead of making the management 
computer 100 at the bank or credit company debit the amounts at once, 
the electronic money management block 10 can ask the management computer 
100 at the bank or credit company to debit the amounts for a plurality 
of transactions in one communication exchange. Since the use of the 
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IC card 50 does not incur communications costs each time, the IC card 
50 (credit card) can be used even for a small transaction amount. 

The electronic money management block 10 settles accounts,, for 
example, once a month, based on the transaction histories {electronic 
money log data D23 and card identification information D23A) of the 
IC cards 50 captured collectively into the database 16C of the integrated 
server 16 from the electronic money terminals 25 (25 1 to 25 n ) once a 
day. 

Figure 17 shows the procedure in which the electronic money server 
13 of the electronic money management block 10 gathers the combination 
(transaction histories) of electronic money log data D23 (Figure 15A) 
and card identification information D23A (Figure 15B) into the 
integrated server 16 from the electronic money terminals 25 x 
periodically (once a day, for example) and settles accounts using the 
transaction histories accumulated in the integrated server 16. The 
electronic money server 13 starts this procedure in Step SP40 and gathers 
the transaction histories accumulated in the electronic money terminals 
25 x and stores them in the integrated server 16, for example, once a 
day in Step SP41. 

In Step SP42, the electronic money server 13 determines whether 
now is a settlement time that occurs, for example, once a month. If 
it is a settlement time, the electronic money server 13 goes to Step 
SP43 and segregates the transaction histories whose Terminal 
Transaction Flag D23A 2 is on, as segregated log data, from the 
transaction histories accumulated in the integrated server 16. 
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Then, the electronic money server 13 goes to Step SP44 and compares 
the segregated log data with other transaction history data. If the 
comparison results in a mismatch, it means that the electronic money 
log data D23 generated when an IC card 50 was used has been lost in 
any of the electronic money terminals 25 x . Then the electronic money 
server 13 gets a negative answer in Step SP45 and goes to Step SP46. 

In Step SP4 6, the electronic money server 13 changes the other 
transaction history data that does not match the segregated log data 
into segregated log data. Consequently, the lost electronic money log 
data D23 is substituted by the electronic money log data D23 read out 
from this IC card 50 when the IC card 50 was used on other electronic 
money terminals 25 x . 

Thus, the electronic money server 13 settles account using only 
segregated log data in Step SP47 and finishes the procedure in Step 
SP48 . 

The electronic money server 13 starts the account settlement steps 
shown in Figure 18 following the Process Start instruction from the 
integrated server 16. In Step SP30, it starts the account settlement 
procedure, and in Step SP31, it classifies the transaction histories 
(electronic money log data D23 and card identification information 
D23A) gathered from the electronic money terminals, according to the 
time of day based on the Date/Time information D23 3 (Figure 15A) . 
Incidentally, the database 16C of the integrated server 16 stores the 
usage fees of the electronic money system 1 at each store: the ratios 
of the usage fees to sales totals have been set differently depending 
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on the time of day. In this embodiment, the fee rate for the use of 
the IC card 50 during the period from 5 a.m. to 5 p.m. (first time period) 
has been set at 5% and the fee rate during the period from 5 p.m. to 
5 a.m. (second time period) has been set at 7%. 

Therefore, in Step SP32, the electronic money server 13 settles 
accounts for the electronic money log data D23 classified into the first 
and second time periods in Step SP31 of Figure 16, using the fee rates 
for each time period. 

That is, the electronic money server 13 settles accounts for the 
transactions conducted during the first time period using the usage 
fee rate of 5% and settles accounts for the transactions conducted during 
the second time period using the usage fee rate of 7%. 

Thus, the 5% usage fee rate is deducted from the amounts of the 
transactions conducted during the first time period and the 7% usage 
fee rate is deducted from the amounts of the transactions conducted 
during the second time period, and the resulting amount is received 
by the given store. After settling accounts in this way, the electronic 
money server 13 goes to Step SP33 where it transfers the amounts 
corresponding to the results of the account settlements to the accounts 
of individual stores from the amount data accumulated in the database 
16C of the integrated server 16. In so doing, the electronic money 
server 13 outputs details of the transfer for each store, i.e., a 
detailed statement and total amounts classified by the time period and 
sends them to each store. 
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By varying the usage fee rate of electronic money with the time 
period in this way, it is possible to set a low fee rate during daytime 
hours when relatively inexpensive commodities sell well and set a high 
fee rate during nighttime hours when relatively expensive commodities 
sell well, and thus realize fee rates according to the pricing of 
commodities at each store. 

Then, the electronic money server 13 goes to Step SP34 where it 
adds the installment transaction data out of the electronic money log 
data D23 used for the account settlement process to the registration 
list of installment payments registered beforehand in the database 16C 
of the integrated server 16 according to card numbers and totals the 
installment balance and calculates the interests for each IC card 50. 
It finishes the account settlement process in Step SP35. 

Incidentally, the installment balance totaled for each IC card 
50 is added to the past installment balance for the IC card 50 contained 
in the registration list of installment payments in the database 16C 
of the integrated server 16 and the result is saved together with its 
interests as a new balance. Then each time the user makes a payment 
via a deposit terminal 21 x (Figures 8 and 9), the amount equivalent to 
the payment is deducted from the balance. In this case, the database 
16C of the integrated server 16 operates as second accumulating means 
while the CPU 16A operates as balance management means. 

When the user pays remaining installments from a deposit terminal 
21 x , the deposit terminal 21 x receives the user's payment in Step SP80 
described above with reference to Figure 10. In this process of 
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receiving the payment, the CPU 21A of the deposit terminal 21 x moves 
from Step SP80 to Step SP81 in Figure 19, where it reads the card number 
from the IC card 50 and receives the installment balance corresponding 
to this IC card from the database 16C of the integrated server 16. Here, 
the CPU 16A of the integrated server 16 has been designed to calculate, 
for example, 15% of the installment balance as the minimum amount of 
payment and send the minimum payment information together with the 
installment balance to the deposit terminal 21 x . The integrated server 
16 that calculates the minimum amount of payment and the deposit terminal 
21 x compose payment receiving means. 

In Step SP82, the CPU 21A displays the payment method selection 
screen shown in Figure 20A together with the installment balance and 
the minimum amount of payment on the touch panel 21T of the deposit 
terminal 21 x . The user selects a payment method by pressing an 
Electronic Money key 21T 6 1 or Cash key 21T 6 2. 

If the user selects payment in electronic money, the CPU 21A moves 
from Step SP82 to Step SP83 where it displays numeric keys 21T 6 3 such 
as those shown in Figure 20B on the touch panel 21T to prompt the user 
to enter the amount of payment. As the user enters a desired amount 
of payment by operating the numeric keys 21T S 3, the CPU 21A goes to Step 
SP84 where it deducts the amount of payment entered by the user from 
the electronic money balance written into the RAM 58 of the IC card 
50 and informs the integrated server 16 in the electronic money 
management block 10 about the deduction. The CPU 16A of the integrated 
server 16 subtracts the deducted amount, as the amount of payment, from 
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the installment balance registered in the database 16C. Also, the 
control portion 59 of the IC card 50 updates the balance data D22 (Figure 
7A) stored in the RAM 58. 

On the other hand, if the user selects payment by cash in Step 
SP82, the CPU 21A goes to Step SP85 where it displays the message 21T 6 4 
shown in Figure 20C on the touch panel 21T prompting the user to deposit 
cash. When the user deposits the desired amount of cash in the cash 
deposit portion 21J, the CPU 21A calculates the deposited cash and 
displays the result as a confirmation display 21T 65 such as the one shown 
in Figure 20D on the touch panel 21T. 

At the same time, the CPU 21A displays a Confirm key 21T 6S and Return 
key 21T 67 on the touch panel 21T. If the user deposited a wrong amount, 
he/she presses the Return key 21T 67 and then the CPU 21A returns the 
cash to the cash deposit portion 21 J and finishes this process. If 
the user deposited the correct amount, he/she presses the Confirm key 
21T 6 6 and then the CPU 21A sends data about the amount paid, to the 
integrated server 16 of the electronic money management block 10. The 
CPU 16A of the integrated server 16 subtracts the data about the amount 
paid from the installment balance registered in the database 16C. 

Then the CPU 21A goes to Step SP87 where it prints a description 
of payment which shows the amount paid by the user this time, outputs 
it from the receipt output portion 211 (Figure 8) , finishes this payment 
processing, and finishes the deposit/payment processing in Step SP19 
of Figure 10. 
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In this way, by paying a desired amount not less than the minimum 
amount of payment through a deposit terminal 21 x , for example, once a 
month on a fixed day (pay day of installments), the user can pay the 
amount that suits the occasion instead of deciding the amount of each 
installment in advance. 

Now the processing by the electronic money system 1 in case a user 
loses his/her IC card 50 will be described. 

Any user who loses his/her IC card 50 files a lost-card report 
to the electronic money management block 10 (electronic money 
management means, card loss handling means) . Upon receiving the 
lost-card report, the operator of the electronic money management block 
10 identifies the lost IC card by the card number by operating ^ the 
operating portion 16D consisting of, for example, a keyboard on the 
integrated server 16 (balance confirmation means) shown in Figure 4. 

The CPU 16A registers the card number of the lost card in the 
database 16C through the operating portion 16D. In this embodiment, 
the CPU 1 6A of the integrated server 1 6 always runs the card loss handling 
procedure shown in Figure 21. After starting this procedure in Step 
SP50, the CPU 16A determines in Step SP51 whether any lost-card report 
has been filed (entered). 

If the answer is negative, which means that no lost-card report 
has been filed, the CPU 16A goes to Step SP52 where it determines whether 
it is time to gather electronic money log data (transaction history 
data) D23 from the electronic money terminals 25 x (25 1 to 25 n ) . 
Incidentally, according to this embodiment, the integrated server 16 
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has been designed to store the electronic money log data D23 gathered 
from the electronic money terminals 25 x {25 1 to 25 n ) once a day in the 
database 16C under the control of the electronic money server 13. 

Therefore, the CPU 16A repeats Steps SP51 and SP52 until it is 
time to gather electronic money log data D23 . When it is time to gather 
electronic money log data D23, CPU 16A gets a positive answer in Step 
SP52. Consequently, it goes to Step SP53 and stores, in the database 
16C, one day of electronic money log data D23 that has been collected 
from the electronic money terminals 25 x (25 x to 25J by the electronic 
money server 13 and stored in the electronic money terminals 25 x . The 
process of Step SP53 is the same as the process of Step SP41 described 
above with reference to Figure 17. 

In Step SP54, the CPU 16A determines whether a lost-card report 
was filed before the collection of electronic money log data D23 in 
Step SP53 described above (i.e., in the last one day before the 
collection of electronic money log data D23 in Step SP53) . 

If the answer is negative, which means that no lost-card report 
has been filed and that there is no need to run a card loss handling 
process, the CPU 16A repeats the process starting with Step SP51. 

If the answer in Step SP51 is positive, which means that there 
has been a lost-card report, the CPU 16A goes to Step SP58 and sends 
a command to create a negative list of the lost card for stopping the 
use of the lost card based on the card number of the IC card 50 whose 
loss has been reported (hereafter referred to as a lost card) as well 
as an instruction to disable the lost card against any attempt to use 
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the lost card (described later) , to the electronic money terminals 25 x 
(25 2 to 25 n ) . Thus, as soon as a lost-card report is filed, the 
integrated server 16 can stop the handling of the lost card by sending 
a command to register the lost card in the negative list and instruction 
to disable the lost card to the electronic money terminals 25 x . 

Incidentally, when the integrated server 16 sends a command to 
create a negative list of the lost card to the electronic money terminals 
25 x (25j. to 25 n ) , the CPU 25A of each electronic money terminal 25 x (25 x 
to 25 n ) creates a negative list of the lost card D58 as shown in Figure 
22 and stores it in the storage portion 25B. A negative list D58 is 
created for each lost card. It contains List Type information D58 x which 
identifies this list as a negative list, Date (registered) information 
D58 2 which indicates the date when this negative list D58 was created, 
Date (start) information D58 3 which indicates the date when the use of 
the lost card was suspended by the negative list D58, Date (end) 
information D58 4 which indicates the date when the suspension is lifted, 
Card I Dm information D58 5 which represents the card number of the lost 
card suspended by the negative list D58, Signature Key Version 
information D58 6 which indicates the version of the encryption key for 
this negative list D58, and Signature information D58 7 prepared using 
the key specified by the Key Version information D58 6. 

Each electronic money terminal 25 x (25 x to 25 n ) creates a negative 
list as shown in Figure 22 for each lost card, so that in case of any 
attempt to use an IC card 59, it can determine whether the IC card 50 
is a lost card by comparing the IC card number Dll (Figure 7A) in the 
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RAM 58 of the presented IC card 50 with the Card I Dm information D58 5 
in the negative list D58. The processing for the use of IC cards will 
be described later. 

When the process of Step SP58 is complete, the CPU 16A returns 
to Step SP51 described above where it determines whether there is a 
new lost-card report. Each time a new lost-card report is filed, the 
■CPU 16A performs Step SP58 described above, based on the card number 
of the lost card reported. 

Thus, as a lost-card report is filed during the interval between 
the times when electronic money log data D23 is gathered from the 
electronic money terminals 25 x once a day, the integrated server 16 
determines the balance in the lost card when the electronic money log 
data D23 of the lost card is gathered from the electronic money terminals 
25 x for the first time after the loss of the card was reported. If the 
CPU 16A of the integrated server 16 gets an affirmative answer in Step 
SP54, it goes to Step SP55. 

In the balance determination process of Step SP55, the CPU 16A 
gathers the electronic money log data D23 of the lost card reported, 
based on the card number, out of the transaction histories (electronic 
money log data D23) of all IC cards 50 gathered from the electronic 
money terminals 25 x , and determines the balance using the gathered 
electronic money log data D23 of the lost card. 

The CPU 16A determines the electronic money balance, based on the 
Balance Data information D23 7 that represents the electronic money 
balance and that is contained in the latest electronic money log data 
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D23, among the electronic money log data D23 described above with 
reference to Figure 15A. 

When the balance in the lost card is determined in this way, the 
CPU 1 6A goes to Step SP56 where it generates data to return the determined 
balance to the user, instructs the issue-data server 14 to reissue a 
card, and issues a new IC card 50 in place of the lost card on the issuing 
device 15. The reissued IC card 50 is assigned a card number different 
from the card number of the lost card. This enables the use of the 
reissued IC card 50 on the electronic money terminals 25 x that has 
suspended the use of the IC card 50 with the card number of the lost 
card. 

Thus, after finishing the process of Step SP56, the CPU 16A of 
the integrated server 16 finishes the card loss handling procedure in 
Step SP57. 

When the integrated server 16 sends a command to suspend the use 
of the lost card and instruction to create a negative list of the lost 
card to the electronic money terminals 25 x in Step SP58 of the card loss 
handling procedure in Figure 21, the electronic money terminals 25 x 
additionally perform the processes for suspending and disabling the 
lost card as shown in Figure 23 in the process of Step SP21 in Figure 
14 which is performed each time an IC card 50 is used. 

In other words, upon receiving the commands to create a negative 
list of the lost card and disable the lost card from the electronic 
money management block 10, the CPU 25A of each electronic money terminal 
25 x (25 1 to 25 n ) creates a negative list D58 (Figure 22) of the lost 
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card and stores it in the storage portion 25B. Then, starting from 
the day (normally the day when the negative list D58 was created) 
specified by the Date (start) information D58 3 (Figure 22) in the 
negative list D58, each time the card number is read from this IC card 
50 (Step SP21 in Figure 14) , the procedure for suspending and disabling 
a lost card is performed for this card number starting with Step SP70 
in Figure 23. In Step SP71, the CPU 25A of each electronic money 
terminal 25 x (25 1 to 25J checks whether the card number of the given 
IC card 50 matches the card number (Card IDm information D58 5 ) of any 
lost card registered as a negative list D58 in the storage portion 25B. 

If the answer is negative, which means that the given IC card 50 
is not a lost card, the CPU 25A goes to Step SP73 to finish the procedure 
for suspending and disabling the lost card and then returns to Step 
SP21 described with reference to Figure 14 to continue the IC card 50 
transaction procedure. 

On the other hand, if the answer in Step SP71 is affirmative, which 
means that the given IC card 50 is a lost card, the CPU 2 5A goes to 
Step SP72 where it suspends the handling of this card 50 (lost card) 
and registers this card 50 (lost card) as disabled. 

Registration of a card as disabled is the process of disabling 
a lost card by setting the Negative flagD2 6 (Figure 7B) on the management 
information D10 (Figure 7) stored in the RAM 58 (Figure 6) of the lost 
card. When the Negative flag D2 6 is set on the management information 
D10 of an IC card 50 (lost card), if a third party tries to use this 
IC card 50 (lost card) on an electronic money terminal 25 x (25 2 to 25J , 
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the electronic money terminal 25 x (25 x to 25 n ) identifies the lost card 
by checking the Negative flag D26 as described above in relation to 
Step SP21 in Figure 14 and disables the IC card 50. 

When a lost-card report is filed, a negative list is created on 
each electronic money terminal 25 x (25! to 25J , thereby causing every 
electronic money terminal 25 x (25 x to 25J to stop handling the lost 
card. Also, if an attempt to use the lost card is made on any electronic 
money terminal 25 x (25! to 25 n } , the electronic money terminal 25 x can 
disable the lost card itself by setting the Negative flag D26 on the 
lost card itself. Thus, by disabling the lost card on both electronic 
money terminal 25 x and lost card itself, the use of the lost card can 
be stopped reliably. 

Incidentally, the Date (end) D58 4 in the negative list D58 created 
on each electronic money terminal 25 x (25 a to 25 n ) can be set, for example, 
to a date on and after the balance in the lost card is determined and 
repayment is completed in Steps SP55 and SP56 in Figure 21. 
(2) Operation and effect of the embodiment 

In the above configuration, the electronic money system 1 allows 
the user who uses an IC card 50 to select installment transactions. 
In that case, the transaction logs (electronic money log data D23) 
associated with installment transactions are accumulated first in the 
electronic money terminal 25 x and then gathered into the database 16C 
of the integrated server 16. 

The integrated server 16 specifies 15% of the total installment 
balance as the monthly minimum amount billed to the user (minimum amount 
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of payment by the user) . Therefore, the user should pay any amount 
not less than the preset minimum amount of payment through a deposit 
terminal 21 x by a fixed day each month. 

In this way, with the installment method in the electronic money 
system 1, the user pays by electronic money or cash using his/her IC 
card 50 within the electronic money system 1 instead of using an external 
system such as debiting installments from a bank account. This 
eliminates the need to specify the amount to be debited, which would 
otherwise be necessary when using direct debits from a bank account, 
an external system, and the user can pay any amount he/she likes (not 
less than a minimum amount of payment) by a fixed day. 

Thus, in the electronic money system 1, the IC card 50 the user 
possesses functions as a substitute for a debit account in addition 
to functioning as a substitute for cash itself. 

As the user pays part of the installment balance, the integrated 
server 16 subtracts the amount paid this time from the installment 
balance and saves the result of the subtraction as a new balance. 
Interest is charged on this new balance. 

Thus, with the installment method in the electronic money system 
1, since the user can decide the amount of payment freely, it becomes 
easier for the user to buy expensive commodities. 

According to the above configuration, the transaction amounts to 
be paid in installments are accumulated as electronic money log data 
D23 in the database 16 of the integrated server 16 and the user pays 
monthly installments by accessing the integrated server 16C through 
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a deposit terminal 21 x , making it possible to decide monthly 
installments freely. 

Thus, it is possible to implement an electronic money system 1 
that makes full use of installment methods. 
(3) Other embodiments 

Although the embodiment described above employs a contactless IC 
card 50, the present invention can also employ contact IC cards. 

Also, although according to the embodiment described above, the 
transaction histories (electronic money log data D23) of IC cards 50 
gathered in the electronic money terminals 25 x are collected once a day 
by the electronic money management block 10 which then settles accounts 
once a month, the present invention can collect the transaction 
histories from the electronic money terminals 25 x and settle accounts 
at any other frequency. 

Besides, although according to the embodiment described above, 
the electronic money terminal 21 x has incorporated the function of 
receiving installments, it is also possible to install a separate 
special-purpose payment machine. 

Also, according to the embodiment described above, the user makes 
monthly installment payments by operating the electronic money terminal 
21 x for himself /herself . However, it can be so designed that when the 
user uses his/her IC card 50, the terminal that received the IC card 
50 will deduct the minimum amount of payment from the IC card 50 once 
a month and send it to the integrated server 16 according to prior 
arrangements between the user and electronic money management block 
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10. In that case, if the user wants to pay not less than the minimum 
amount of payment, he/she can make the payment by operating the 
electronic money terminal 21 K for himself /herself . 

Besides, although according to the embodiment described above, 
an installment is paid once a month, it is also possible to adopt various 
payment frequencies. 

Furthermore, although the embodiment described above sets the 
minimum amount of payment at 15% the installment balance, the present 
invention can use various other rates as the minimum amount of payment. 
Besides, a fixed amount can be used instead of a ratio to the installment 
balance . 

The embodiment described above uses an IC card 50, but it is also 
possible to make a portable terminal such as a portable telephone, watch, 
and portable personal computer have the function of the IC card 50. 

For example, as shown in Figure 24 with the components 
corresponding to those shown in Figure 1 denoted by the same reference 
numerals as in Figure 1, a portable telephone 150 may be used instead 
of the IC card 50. In this case, the portable telephone 150 can exchange 
data with the deposit terminals 21 x , electronic money terminals 25 x , 
and vending machines 19 x in a contactless manner similarly to the case 
of the IC card 50. That is, as shown in Figure 24, the portable telephone 
150 has a configuration in which CPU 150A, memory 150B, transmit/receive 
circuit (RF) 150E for exchanging signals with a portable telephone 
network, baseband processor 150D for converting the RF (radio 
frequency) signals received by the transmit/receive circuit 150E into 
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baseband signals and converting the baseband signals to be transmitted 
into RF signals, MM I (man machine interface) 150F which is an interface 
with a microphone 150G and speaker 150H, display portion 1501, keyboard 
150 J, modulator/demodulator circuit 53 for exchanging data with deposit 
terminals 21 x and electronic money terminals 25 x , and loop antenna 52 
are connected to a data bus BUS. 

The CPU 150A has been designed to perform various operations 
according to an operation program stored in the memory 150B and control 
various circuits according to these operations. Process details of 
the CPU 150A are displayed, as required, on the display portion 1501 
consisting of a liquid crystal display panel or the like. 

When the user enters the telephone number of a desired party, the 
keyboard 150J supplies data that represents this telephone number to 
the CPU 150A. The CPU 150A sends a connection request to the called 
party represented by the telephone number entered by the user, via the 
transmit/receive circuit 150E. The portable telephone network (not 
shown) connects lines according to the response from the called party. 
When the lines are connected, the transmit/receive circuit 150E 
supplies the RF signals received from the called party through an antenna 
for telephone conversations (not shown) , to the baseband processor 150D, 
where the RF signals are converted into baseband signals. The baseband 
processor 150D supplies the resulting baseband signals to the MMI 150F 
and the voice signals from the called party is output as voice through 
the speaker 150H. 
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When the user enters voice through the microphone 150G, the MM I 
150F supplies the input voice signals supplied from the microphone 150G 
to the baseband processor 150D, where the baseband signals are converted 
into RF signals. The baseband processor 150D sends the resulting RF 
signals to the portable telephone network through the transmit/receive 
circuit 150E in order for the RF signals to be sent to the called party 
connected through the line. In this way, the portable telephone 150 
user can talk and exchange various information with the called party. 

In addition to the above-described configuration, the portable 
telephone 150 comprises a modulator/demodulator circuit 53 and loop 
antenna 52 similar to those of the IC card 50 described with reference 
to Figure 5: the coiled loop antenna 52 receives the electromagnetic 
waves emitted by data readers/writers 60 (Figure 5) installed in the 
deposit terminal 21 x , electronic money terminal 25 x/ and vending machine 
19 x and converts them into electrical signals while the 
modulation/demodulation circuit 53 modulates send data or demodulates 
receive data. The CPU 150A receives, through the bus BUS, the data 
received by the loop antenna 52, analyzes it, and generates send data. 

Thanks to the capability to store various electronic money data 
in the memory 150B, the CPU 150A can exchange electronic money data 
with deposit terminals 21 x , electronic money terminals 25 x , and vending 
machines 19 x . This makes it possible to implement applications similar 
to those of the IC card 50 described above with reference to Figure 
5. 
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Incidentally, the functions of the IC card 50 may be added not 
only to a portable telephone, but also, for example, to a watch, personal 
computer, etc. carried by the user. As a method of adding the functions 
of the IC card 50 to portable electronic devices (portable telephones, 
watches, personal computers, etc.), the electronic devices may be 
designed such that the IC card 50 will be inserted into them. 

Also, although in the embodiment described above, amount data is 
entered in the IC card 50 on the deposit terminal 21 x , it is possible 
to use, instead of the IC card 50, the portable telephone 150 (Figure 
25) that can exchange data with the electronic money terminals 25 x and 
vending machines 19 x , by installing, in the electronic money management 
block 10, a communications interface 270 for communicating with the 
portable telephone 150 as shown in Figure 26 with the components 
corresponding to those shown in Figure 2 denoted by the same reference 
numerals as in Figure 2, so that amount data will be entered into the 
portable telephone 150 through direct communications between the 
portable telephone 150 and electronic money management block 10 instead 
of using the deposit terminal 21 x . Incidentally, private lines can also 
be used instead of telephone lines for the communications between the 
portable telephone 150 and electronic money management block 10. 

Besides, although the IC card 50 employed by the embodiment 
described above is dedicated to electronic money, other functions can 
also be added to it depending on the usage of the memory mounted in 
it: a personal identification function (identification of the user 
possessing the IC card 50 by checking it against pre-registered personal 
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information) such as an employee ID and a function of electronic keys 
such as an entrance/exit key (means of allowing entrance into and exit 
from an office or room that requires security clearance) as well as 
functions of a season ticket, driver's license, passport, insurance 
card, point discount card, etc. Similarly, various functions can be 
added also to the portable telephone 150 and other electronic devices 
(watches, personal computers, etc.) that have the functions of the IC 
card 50 and that have been described above with reference to Figure 
25. 

As described above, instead of debiting the amount data equivalent 
to consumption from an information card, the present invention 
accumulates the amount data equivalent to consumption as data on the 
transaction history of installment payments, receives part or all of 
the accumulated installment balance as an installment amount, subtracts 
the received installment amount from the installment balance to 
determine a new balance, and thereby allows the user to pay any part 
of the installment balance as an installment amount. 

Industrial Applicability 

The present invention relates to a transaction method employing 
electronic devices which contain monetary value as electronic money 
as well as to an electronic money system for it. It can be used when 
paying transaction amounts in installments. 
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CLAIMS 



1. An electronic money system, including electronic money terminal 
means for debiting the amount data equivalent to the amount consumed 
by the user form the amount data disposed in an information card, 
characterized by comprising: 

installment transaction history data accumulation means for 
accumulating the amount data equivalent to said consumed amount as 
installment transaction history data instead of debiting the amount 
data equivalent to said consumed amount from said information card; 

payment receiving means for receiving any part or all of the 
installment balance accumulated in said installment transaction 
history data accumulation means, as an installment amount; and 

installment balance management means for determining a new balance 
by subtracting the installment amount received by said payment 
receiving means, from said installment balance. 

2. The electronic money system according to claim 1, characterized 
in that said installment transaction history data accumulation means 
comprises : 

first accumulating means for accumulating said installment 
transaction history data in said electronic money terminal means once 
according to said amount consumed by the user; and 

second accumulating means for gathering, from said electronic 
money terminal means, and accumulating said installment transaction 
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history data accumulated in said electronic money terminal means by 
said first accumulating means. 

3. The electronic money system according to claim 1, characterized 
in that said payment receiving means sets the minimum value of said 
installment amount according to said installment balance. 

4. An electronic money terminal, that debits the amount data 
equivalent to the amount consumed by the user from the amount data 
disposed in an information card, comprising installment transaction 
history data accumulation means for accumulating the amount data 
equivalent to said consumed amount as installment transaction history 
data instead of debiting the amount data equivalent to said consumed 
amount from said information card, 

characterized in that said installment transaction history data 
is sent to installment management means upon request from said 
installment management means. 

5. A transaction method by means of an electronic device which 
contains monetary value as electronic money, characterized in that said 
transaction method accumulates the amount data equivalent to 
transaction amounts as installment transaction history data and 
receives part or all of the accumulated installment balance as a minimum 
payment. 
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6. The transaction method by means of an electronic device according 
to claim 5, characterized in that said minimum payment is decided freely 
for each transaction. 

7. The transaction method by means of an electronic device according 
to claim 5, characterized in that said electronic money is capable of 
credit transactions and that a plurality of transactions are settled 
in one communication exchange. 

8. The transaction method by means of an electronic device according 
to claim 5, characterized in that said installment transaction history 
data is sent to installment management means. 

9. The transaction method by means of an electronic device according 
to claim 5, characterized in that said electronic device is a card sized 
storage medium. 

10. The transaction method by means of an electronic device according 
to claim 9, characterized in that said card sized storage medium is 
a contactless information card that sends and receives said amount data 
in a contactless manner. 

11. The transaction method by means of an electronic device according 
to claim 5, characterized in that said electronic device is a portable 
terminal . 
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ABSTRACT 



The present invention offers an electronic money system and 
electronic money terminal that allow the user who uses an installment 
payment plan to decide the installment amount each time he/she pays 
it. 

Instead of debiting the amount data equivalent to consumption from 
an information card 50, the present invention accumulates the amount 
data equivalent to consumption as data on the transaction history of 
installment payments, receives part or all of the accumulated 
installment balance as an installment amount, subtracts the received 
installment amount from the installment balance to determine a new 
balance, and thereby allows the user to pay any part of the installment 
balance as an installment amount. 
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Explanation of Reference Numerals 



I ... Electronic money system, 10 . . . Electronic money management block, 

II ... Security server, 13 ... Electronic money server, 14 ... Issue 
server, 15 . . . Issuing device, 16 . . . Integrated server, 17 . . . Access 
server, 18 ... Vending machine server, 19 x ... Vending machine, 21 x ... 
Deposit terminal, 25 x . . . Electronic money terminal, 50 ... IC card, 
100 ... Management computer at the bank or credit company, D58 . . . 
Negative list. 
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First Named Inventor 


Shigeyuki KAWAI 
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Application No. 




Filing Date 
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As a below named inventor, I hereby declare that: 



My residence, post office address, and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (only if one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled: 

ELECTRONIC MONEY SYSTEM AND ELECTRONIC MONEY 

TERMINAL 

(Title of the Invention) 

the specification of which 
O is attached hereto 
or 

[X] was filed on April 21. 2000 . as United States Application Number or PCT International Application 
Number: PCT/JPOO/02622 and was amended on (if applicable). 



I hereby state that I have reviewed and understand the contents of the above identified specification, including the 
claims, as amended by any amendment specifically referred to above. 



I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations § 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code §119 (a)-(d) of any foreign 
application(s) for patent or inventor's certificate, or § 365(a) of any PCT international application which 
designated at least one country other than the United States of America, listed below and have also identified 



below, by checking the box, any foreign application for patent or inventor's certificate, or of any PCT 
international application having a filing date before that of the application on which priority is claimed. 



Prior Foreign Application Number(s) 
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Foreign Filing Date 
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Priority 
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Pll-113471 
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04/21/99 
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□ Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto: 



I hereby claim the benefit under Title 35, United States Code § 1 19(e) of any United States provisional application(s) listed below. 



Application Number (s) 


Filing Date (MM/DD/YY) 


□ Additional provisional application 

numbers are listed on a supplemental 
priority data sheet PTO/SB/02B 
attached hereto. 
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DECLARATION - Utility Or Design Patent Application 


I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s) of any PCT International application designating 
the United States of America, listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United 
States or PCT International application in the matter provided by the first paragraph of Title 35, United States Code § 1 1 2, 1 acknowledge the duty to 
disclose information which is material to patentability as defined in Title 37, Code of Federal Regulations § 1.56 which became available between the 
filing date of the prior application and the national or PCT international filing date of this application. 


U.S Parent Application 
Number 


PCT Parent 
Number 


Parent Filing Date 
(MM/DD/YYYY) 


Parent Patent Number 
(if applicable) 










1 I Additional U.S. or PCT international application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto 


As a named inventor, I hereby appoint the following registered practitioner(s) to prosecute this application and to transact all business in the Patent and 
Trademark Office connected therewith: □ Customer Number 

or Place Customer 
El Registered practitioners) name/registration number listed below Number Bar Code 

Label Here 


Name 


Registration 
Number 


Name 


Registration 
Number 


John E. McGarry 
H. Lawrence Smith 
Ralph T. Rader 
Joseph V, Coppola, Sr. 
Michael B. Stewart 
Alexander D. Rabinovich 
Kevin D. Rutherford 
Glenn E. Forbis 
Ronald P. Kananen 
Matthew J. Russo 
G. Thomas Williams 
Shmuel Livnat 


22,360 
24,900 
28,772 
33,373 
36,018 
37,425 
40,412 
40,610 
24,104 
41,282 
42,228 
33,949 


Joel E. Bair 
Richard D. Grauer 
Michael D. Fishman 
Mark A. Davis 
Stefan V. Chemielewski 
Annette R. Can-others 
Kristin L. Murphy 
David K. Benson 
Christopher M. Tanner 
Robert S. Green 
Brian K. Dutton 


33,356 
22,388 
31,951 
37,118 
39,914 
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□Additional registered practitioner^) named on supplementalJRegiitefe2 PractitioneHnformation sheet PTO/SB/02C attached hereto. 


Direct all correspondence to ^1 Customer Number f 
or Bar Code Label \ 


23353 N ^ or □ Correspondence Address below 


Attorney 


Ronald P. Kananen, Esq. >> ^ v ~---____-----^' 


Firm Name 


Rader, Fishman & Grauer PLLC 


Address 


1233 20 th Street, N.W, Suite 501 


City, State, Zip 


Washington, D.C. 20036 


Country 


US I Telephone | 202-955-3750 | Fax | 202-955-3751 


I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Shigeyuki 


KAWAI 


Inventor's Signature 


J&#e#<Js l<^^ | Dated dcvwJtqtttZotf 


Residence: City 


Tokyo j State | Japan | Country | Japan j Citizenship | Japanese v 


Post Office Address 


c/o Sony Finance International, Inc., 1-1, Minamiaoyama, 1-chome 


City 
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